
CHAPTER 1 - OPERATIONAL PROCEDURES

1. GENERAL

The JointTyphccmWarningCenter (JTWC)provides
a varietyof routineservicesto the organizations
withinits area of responsibility,including:

a. SignificantTrcpicalWeatherAdvisories:
issueddaily,theseprcxluctsdescribeall tropical
disturbancesand asseestheirpotentialfor further
develcpnentduring the aiviaoryperid;

b. TrcpicalCycloneFormationAlerts:issusd
when synoptic,satelliteand/oraircraftreconnais-
sancedata indicatedevelcprentof a significant
tropicalcyclcnein a specifiedarea is likely;

c. Tropical@clone Warnings:issuedperiod-
icallytbroughcuteach day for significanttropical
cyclones,givingforecastiof positicnand intensi~
of the system;ad

d. PrognosticReasoningMessages:issuedtiice
daily for tropicalstormsand typhconsin the western
NorthPacific;thesemssages discussthe rationale
behirdthe nmst recentJ’IW warnings.

The recipientsof the services& JIWC essen-
tiallydetermim the mntent of ~‘s producti
accordingto theirever changingrequirements.
Therefore,the spectrumof routineservicesia
subjectto changefran year to year. Such changes
are usually the resultof deliberationsheld at the
AnnualTrcpicalCyclcneC&ference.

2. DATA SOURCES

a. COMWFER PFODUCI’S:

A standardarrayof syncptic-scalecanputer
analysesand prognosticchartsare availablefran the
FleetNumerical&?eancgraphyCenter (~)
at P!onterey,California. These prcductsare provided
to J’IWCvia & NavalEnvironmentalData Netwcrk
(Nfl)N).

b. ~ICNAL DA’JR:

This dab set is canprisedof land-baseiad
shipboardsurfaceand ~per-air obsem?ationstiken
at, or near, synoptictimes,clcud-mcticnwinds
derivedtwicedaily frcm satellitedata, and emoute
meteorologicalcbservatiom frcancommercialand
militaryaircraft (AIREPS)within six hours of
synoptictimes.Conventionaldata chartsare pr~ed
daily at 00002ati 12002usinghand-and
canputer-plotteddata for tk surfadgradient and
200mb (upper-tropospheric)levels. In tdditicmto
theseanalyses,chartsat the 850, 700, and 500 *
levelsare ccnputer-plottedfrcmrawinaOnd&pibal
cbservaticmsat the 12-hctmsyncptictimes.

C. AIICRAETREmNtaIssANcE:

Mrcraf t weatherreconnaissancedata are invalu-
able for locatingthe positionof the centerof de-
velopingsystemsafi essentialfor the accurati
determinationof:

- mximm surfaceand flightlevelwind
- minimumsea-levelpressure
- horizontalsurfaceand flightlevelwirxldis-

tribution
- eyd=nter temperatureand dewpoint

In addition,wind and pressure-heightdala at
the 500 and/or400 W levels,providd by the air-
craftwhile enrouteto, or frcm fix missicms,or
duringdedicatedsyn~ti~scale flighti,providea
valuablesupplementto the all tco sparsedata fields
of J’IWC’sarea of responsibility.A rore &tailed
discussionof aircraftweatherreconnaissanceis pre
sentd in ChapterII.

d. SATELLITElWXNNAIssAhCE:

Wteorologicalsatellite&3ta obtainedfran the
DefenseMeteorologicalSatellitePrcgram (DMSP)ati
Natiord Cceanicad AtmosphericAdministratia
(NQAA)spacecraftpl.aysda major role in the early
detecticnand trackingof tropicalcyclcnesin 1985.
A discussionof the role of theseprogramsis pr~
sentedin ChapterII.

e. RADARRKCNNAISSANCE:

During1985,as in previcusyears, landbased
radarcoveragewas utilizedextensivelyhen avail-
able. Once a tropicalcyclcnemovedwithin the
rangeof landbased radar sitea,theirreporta
were essentialfor determinationof smallscale
movement. Use of radar reportsduring 1985 is
discussedin ChapterII.

3. COMMUNICATIONS

a. .l’lWcurrentlyhas access to tireeprimary
camnunicationscircuits.

(1) The AutcmatedDigitalNetsmrk (AUIt3DIN)is
USfd for dissemineti(nOf warnings,alerts@ other
relatedbulletinsto Departmentof Defenseinstalla-
tions. Thesemessagesare relayedfm furthertrans-
missionover U.S. Navy FleetBroadcasts,and U.S.
Ccast Guard CW (continuouswsve MorseCede) and voice
broadcasts.“Inboundmessagetrafficfor J’IW is
receivedvia AUIWIN addressedto NA~ ~,
W GQ, or D171’1 lww NIMITZHILL GQ.

(2)The Air ForceAutcmatedWeatherNetxmk
(AWN)providesweatherdata to J’lW througha dedi-
cated circuitfran the AutanatedDigitalWather
Switch (ADWS)at HickamAFB, Hawaii. The AD?/s
selectsati routesthe largevolumermteorological
reportsnecessaryto satisfyJIWC requirementsfor
the rightdata at the right time. Weatherbulletina
preparadby J’1’Ware insertedinto theAWN circuit

onmsmtalDisplayStitia (=)via the NavalEnvir
throughthe NimitzHill NavalT@leccmnunicatims
Center (N’TCC)of the Naval CcnmnmicationsAr03 Master
Sbtion WesternPacific.

(3)The NavalEnvirorsnental llataNe&ork (NE2)N)
is the Ccmruni=tions linkwith the Ccmpute= at
~. J’IWCis able b receiveenviron-
mentaldata frcfn~ and provi~ dab
directlyto the ccaputersW executen~rical
tecbniqyes.

b. ~ is the backbon of the ~ cammmicat-
ions system. It is the terminalthat providesa
direct interfacewith the FKN and AWN circuits,and
is capableof preparingmssages fm indirectAUIUDIN
transmission.
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4. ANALYSES

A ccmpositesurfadgradient level (3000ft
(915m)) manualanalysisof tbe J’lW area of respon-
sibilityis accomplishedcm the 00002and 12002
conventionaldata. Analysisof the witi field
using streamlinesis stressedfor tropicaland sub-
tropicalregicns. Analysisof the pressurefield
cutaidethe tropicsis accomplishedroutinelyty the
Naval &eancgraphy CcmmandCenter.(MXC) Dperatioms
watch team and is used by J’IwCin conjunctionwith
theiranalysisof the tropicalwind fields.

A ccnpositeupper-~apheric manualstream-
line analysisis acccmpliaheddaily utilizingrawin-
somiedata frun 300 mb through100 *, witiscbtained
fran satellite+erivedcloudmotim analysis,and
AIREPS (takenplus or minus six hours & chartvalid
time)at or above 29,000feet (8,839m). Wind ard
heightdata are used to generatea mpreaentative
analysisof tropicalcycloneoutflowpatterns,
mid-latitudesteeringcurrents,and featuresthatmay
influenm trcpicalcycloneintensity. All chartsare
hand-plottedin the trcpicsto provideall available
data aa som as pcssibletn the ‘IcC).Thesecharts
are augmentedby Canputer-plotkdchartsfor the
finalanalysis.

Ccm@uter-plottedchartsfor the 850, 700, and
500 * levelsare availablefor streamli= ar&or
height-changeanalysisfran the 00002arxl12002dati
base. Additionalsectionalchar* at intermedia~
syncptictiresand auxilarychartssuch as staticn-
timeplot diagramsand pressure-changechartsare
also analyzedduringpericiisof significanttropical
cyclom activity.

5. FORECAST AIDS

The followingcbjectivetechniqueswme enplcyed
in tropicalcycloneforecastingduring1985 (ade-
scriptionof these &chniques is presentedin Chapter
v):

a. MNEMENT

(1) 12-HCUR~ICN

(2) CLIMA!R3U

(3) TPAC (Extra@ation and Climatology
Blend)

(4) TYAN78 (halcg)

(5) OXMX (ModelOutputStatistics)

(6) UKM (xc Mcdel)

(7) NIU4 (lfestedGrid DYTIamiCModel)

(8) TAPI’ (~irical)

b. IWI!ENSITY

(1) ‘llG#IAE @@rical)

(2) DVORAW (Empirical)

(3) CLINA’TOLCGY

(4) WI!W)RADIUS (Analytical)

6. FORECAST PROCEDURES

a. INITIALPOSITICX?ING

The warningpositionia tie best eatinsteof M
centerof the suxface circul.atiaat synoptictime.
It is estimatedfran an analysisof all fix informa-
tion raceivd up to one and one-halfhours after
ayncptictime. This analysisia based cm a semi-
cbjectiveweightingof fix informationbasedcn the
historicalaccuracyof tie fix platformand the
mAeorology featuresused for the fix. The inter-
pnlabxlwarningpaaiticmreducesthe weightingof any
singlefix and resultsin a more consistentmovement
and a warnirqpositicmthatis more representativeof
the Iaxger-scalecirculation. If the fix dab are
rmt availabledue b nsconmisaanceplatform
malfunctionor canmunicaticnprcblems,syncpticdata
or extra-polationfranprevima fixesare used.

b. TRACKKXIWASTIffi

A prelimbary fmacast trackis develcpedbased
on an evaluationof the rationalebehitithe previous
warningand the guidancegivenby the moat recent
set of & jectivetechniquesand numrical prcgncses.
This preliminarytrack is then subjectivelynmiified
based m the follcxving~ideraticns:

(1) The prospectsfor recurvatureor erratic
movementare evaluated. ‘Ihiaevaluatim is based
Prkily on the presentand forecastpositima and
auplittieaof the middle-tr~spheric, mid-latitu~
troughsand ridgeaaa depictedcn tie latestqpe.r-
air analysisarxlnumericalforecasta.

(2) Determinationcf the best steeringlevel
is partlyinfluencedby the maturity* vertical
extentof the tropicalcyclcme. For mature tropical
cycloneslocatedsouth of the subtropicalridge,
forecastchangesin speedof nmvementare clcsely
correlatedwith anticipatedchangesin the intensity
or relativepositionof the ridge. When steering
currentsare relativelyweak, the tendercyfor
trcpicalcyclcnesto move rxxthwarddue to internal
forcesis an inportantcmsideration.

(3) Over the 12- to 72-hcmr (12-to 48-hour
in the So&hern Hemisphere)forecastpericd,speedof
nmvementduringthe early forecastpericd is usually
biasedtiards persistence,while the subsequent
forecastpericrkare biased towardscbjective
techniques.when a tropicalcyclonemoves poleward,
and towardthe mid-latitudesteeringcxxrenta,speed
of movementbeccm=esincreasinglymore biasedtmmrd a
selectivegroup of cbjectivekhniques capableof
estirmtingsignificantiwreases in speedof mwe-
ment.

(4) The proximityof the trcpicalcyclcne
to othertrcpicalcyclonesis closelyevaluatd to
determineif there is a pcxsibilityof interaction.

A finalcheck is made againstclimatologyto
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determinewhetherthe forecasttrackis reascxmble.
If the forecastdeviatesgreatlyfran one of the
climatologicaltracks,the forecastrationalemay
be reappraised.

c. IWTEWSITYFORECAS171tiG

For thisparameter,heavyrelianceis placed
on intensi~ trerdsfrcm aircraftreconnaissanm
reports,witi and pressuredata frcinshipsand lard
staticnain the vicinityof the tropicalcyclcne,
the Dvoraksatellitiempiricalmcdel and climat-
ology. An evaluationof the entiresynoptic
situaticnis tie, includingthe locaticnof major
troughsand ridges,the positicmand intensityof any
nearbytropical~r-trcpos@eric troughs (!IUM’s),
the verticaland horizontalextentof the trcpical
cyclcne’scirculationard the extentof the aaso-
cia@3 tppr-level cufflcw pattern. An essential
elementaffectingeach intensityforecastis the
accmpsnying forecastback and the environmental
influencesalong that track,such se terrain,vert-
icalwird shear,and tie existenceof an extra-
trcpicalenvironment.

Once tie forecastintensitieshave beeY &rived,
the horizontaldistributionof surfacewids (winds
greaterthan30-, 50-, arrl100-knots)is determined.
The most recentwind radiiand associatedasymnetrics
are didu~ frcm all availablesurfacewind cbaervat-
ions ard reccmnaissancEaircraftreports. Based m
the currentsurfacewind distributicm,prelhinary
estimatesof futurewind radiiare prwided by an
empiricallyderivsdcbjectivetechnique.‘lIwseesti-
mates may be subjectivelymodifiedbased upcn the
anticipate interactia & the tropicalcyclcmets
circulationwith forecastlocatiom of large-scale
witi regimasand significantlandmasses. Other
factorsincltiingth trcpicalcyclone’sspeedof
nmvemantand pssible extratropicaltransiticmare
also ccmsidered.

7. WARNINGS

Trcpicalcyclonewarningsare issuedwhen
a clued circulationis evidentand maximmnsus-
tainedwinis are forecastto increaseb 34 knots
(18metersper second)within48 hours,or if the
tropicalcyclcneis in such a pxitia that lifeor
propertymay be endangeredwithin72 hcus. Warn-
ingsmay also be issuedin other situationsif it is
detenninsdthat there is a need to alertmilitary
or civilintereststo conditionswhichmay beccms
hazardcusin shortperio5of time.

Each tropicalCyclme warningis numbered
.S_tially and inclw3esthe follcnringinformat.ion:
the positionof the surfaceamter; estimte of the
positicnacrmracyarxlthe stp~ting reccnnaieeenca
(fix)platiorms;the directicmand speedof nmvement
during the past Six hcurs (past12 hours in the
southernhmsiphere); and tie intensityand radial
extentOE surfacewindswer 30-, 50-, and 100-
knots,when applicable. At forecastintervals of
12-, 24-, 48-, and 72-hours(12-,24-, and 48-hours
in the southernhemisphere), informationcm the
tropicalcyclone’santicipatedpcsition,intensity
and wind radii axe also provided. Vectorsindicat-
ing the man directicnand mean speedbetweenfore-
cast positionsware also includedin all warnings.

Warningsin the westernNorthPacificand North
IndianCceansare issuedeverysix hours validat
sttiard times;0000Z,0600z,1200Zand 18002 (evezy
twelvehours;0000Z,1200Zor 0600z,1800zin the
SouthernHemisphere). All warnirgsare releasedto
the ccmnunicationsnetworkno earlierthan syncptic
time and m later than .@cptic timeplus tvm ad

on-half hours so that recipientswill have a
reasonableexpectationof havingallwarnings“in
hand”by syncptictimeplus threetours (0300Z,
0900Z,1500Zand 21OOZ).

Warningforecastpositionsare laterverified
againstthe correspmding “besttrack”pcsitions
(obtainedduringdetailedpost-stormamlysis to
determinethe actualpath and intensityof the
cyclcme). A summaryof the verificationresultsfor
1985 is presentin ChapterV.

8. PROGNOSTIC REASONING MESSAGES

For tropicalstormsand typhocnsin the wsstern
NorthPacificCcean,prognosticreasoningmessages
are transmittedfollcwingthe 0000Zand 12002warn-
ings,or wheneverthe forecastreasoningis m lomger
valid. This plain languagemessageis intendedto
providemeteorologistswiti the reasoningbehitithe
latestforecast.

In ddition to thismessage,prcqnostic
reasoninginfortmticnapplicableto all custanerais
providedin the remarkssectionof warningswhen
significantforecastchangesare made or when deemed
aPPrqriate by the TOO.

9. TROPICAL CYCLONE
FORMATION ALERT

Trcpical~clme FormationAlerts (’ICFAS)are
issuedwheneverinterpretaticmaf satelliteinksgery
and othermteorolcgicaldata indicatesthat the
formtim of a significanttrcpicalcycloneis
likely. These formaticaalertswill specifya valid
pericdnot to exe twenty-fourhoursand must
eitherbe cancellad,reissu+d,or supersededby a
tropicalcyclonewarningprior to the ~iraticn of
the valid time.

10. SIGNIFICANT TROPICAL
WEATHER ADVISORY

This proiluctcontainsa general,non-technical
descriptionof all tropicaldisturbancesin the JT?T2
area of nssponsibility(AOR)and an assessmentof
theirpotentialfor further (trcpicalcyclone)
develcpnant. In zrldition,all ticpicalcyclcnesin
warningstatusare brieflydiscus~. This message
is issuedcnce daily at 06002and is valid for a
24-hourperio!l. (Asof 1 Arqust1985 this single
message%s dividedinto bvo separatemessagesto
betterhandlethe meteorcilcgicalwatch of the AOR.
‘l%eAOR east of 100 degreesEast longitudeis covered
by messageat 0600zdailyand the AOR west of 100
degreesEast longitudeat 18002daily. Both remin
valid fu a ~ty-f cur hcur pericd.) It is reissued
wheneverthe situationwarrants. For rnch suspect
area, the wmia “pcorn,“fairn,and ‘god” are used
to describethe ~tential for furtherdevelcpnent.
“Pcor”is used to describea tropicaldisturbance
that is rot expectedto requirea TCFA duringthe
advi~q pri~; ‘{fair~tis used to describea
tropicaldisturbancebat is currentlynot coveredby
a TCFA, but for which it is likelythat a TWA will
be issuedduring the alvisorypericd;ati “god” is
usd when ttxstropicaldisturbanceis cwered by a
TCFA.
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